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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division, under the authority of
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and
the Superfund Amendments and Reauthorization Act of 1986 (SARA), tasked Tetra Tech EM, Inc., (Tetra
Tech) to conduct a vapor intrusion assessment (V1A) of the Cozad Groundwater site in Cozad, Dawson
County, Nebraska, under Superfund Technical Assessment and Response Team (START) 3 Contract
Number EP-S7-06-01, Task Order Number 0002.059.001.

This VIA was conducted in accordance with Draft Guidance for Evaluating Vapor Intrusion to Indoor Air
Pathway from Groundwater and Soils (EPA 2002). The purpose of this VIA was to determine if
tetrachloroethylene (PCE) and trichloroethylene (TCE) contamination in groundwater may present a threat
to human health via indoor vapor intrusion into residences and workplaces. The scope of the VIA included
a review of information provided by EPA and the Nebraska Department of Environmental Quality

(NDEQ), a compilation and evaluation of potential targets, and a sampling investigation.

The Cozad Groundwater site was entered into the Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) on July 17, 2006 (NEN000705851)
(EPA 2010a). An associated site, Nebraska Plastics, was entered into CERCLIS on February 20, 2008
(NEN000705428) (EPA 2010b).

2.0 SITE DESCRIPTION
The site’s location and features and relevant previous investigations in the Cozad area are discussed below.
2.1 SITE LOCATION

Cozad is located in west-central Dawson County, in south-central Nebraska. The town lies in the Middle
Platte drainage basin, on the northern bank of the Platte River. The site is roughly bounded by the
following geographic coordinates: 40.8625° north latitude and 99.9957° west longitude (northwest
corner); 40.8625° north latitude and 99.9714° west longitude (northeast corner); 40.8500° north latitude
and 99.9957° west longitude (southwest corner); and 40.8500° north latitude and 99.9714° west longitude
(southeast corner). These coordinates roughly correspond to the area between 11th Street and Interstate 80
(north to south), and between Locust Street and Dawson County Drainage Ditch No. 4 (east to west). This
area includes a Union Pacific Railroad track, a Tenneco Automotive (Tenneco) facility, and two former

Hunt Cleaners facilities at 600 West U.S. Highway 30 and 710 Meridian Avenue. The area also includes
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(active and abandoned) municipal wells 53-1, 59-1, 64-1, 65-1, 67-1, 67-2, 72-1, 94-1, 2006-01, and
2006-02 (see Appendix A, Figure 1). Of these wells, 59-1 is known to be contaminated with PCE, and

TCE has been detected in other municipal wells in the past.
2.2 SITE FEATURES

The site includes a contaminated public water supply well (59-1) for the City of Cozad, Nebraska. Cozad
is a small farming and manufacturing town with a population of about 4,100. The town was founded in
1872, when a branch of the Union Pacific Railroad reached the area. The town now supports a mix of
agricultural businesses, light industry, and heavy manufacturing. Starting in the mid-1980s, samples
collected from municipal well 59-1 have contained the chlorinated volatile organic compound (VOC) PCE
at concentrations that exceed the EPA’s maximum contaminant level (MCL) of 5.0 micrograms per

liter (ug/L) (Tetra Tech 2007).

Soils at the site are Gosper silt loam having 0- to 2-percent slopes. These are nearly level, saline to
alkaline soils that form on stream terraces in the Platte River Valley (U.S. Department of Agriculture
[USDA] 1978). The annual precipitation for Dawson County is about 21.6 inches, with about 80 percent
falling in April through September. The average seasonal snowfall is 28 inches (USDA 1978).

The bedrock underlying the area of the site is the Tertiary Ogallala Formation. The Ogallala consists of
complex deposits of sand, silt, clay, and gravel interbedded with lime- or silica-cemented sandstone.
Thicknesses of individual layers differ significantly over short lateral and vertical distances. Groundwater
flow at the site is assumed to follow the regional flow, generally east-southeastward towards and with the
Platte River (University of Nebraska — Lincoln [UNL] 1980, 1998). According to well logs for registered
wells in the area, the overburden thickness is approximately 5 to 17 feet and is composed primarily of clay,
which overlies interbedded clay, sand, gravel, and sandstone. Depth to groundwater is 5 to 24 feet below
ground surface (bgs) (Nebraska Department of Natural Resources [NDNR] 2010).

The Cozad public water system (PWS) serves about 4,100 persons through six active wells. The leading
well for pumping on any given day is alternated among wells 85-1, 94-1, 2006-01, and 2006-02. However,
well 85-1 may be pumped slightly more than the other wells (Tetra Tech 2008). Wells 63-1 and 65-1 are
also pumped during times of peak demand, such as the summer months (Tetra Tech 2008). Well 53-1,
which had functioned as a surplus capacity source for fire suppression or other emergency needs (Tetra
Tech 2005), was plugged in September 2007 (Tetra Tech 2008). Well 59-1, formerly listed as a standby

well, was abandoned in 2006 because of elevated arsenic concentrations (Tetra Tech 2007). Well 85-1,
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northwest of town, was installed to replace wells 64-1 and 72-1, which had been removed from service

because of TCE contamination from the Tenneco site. Three other wells (66-1, 67-1, and 67-2) were also

reportedly removed from service because of contamination from Tenneco. Wells 67-1 and 67-2 were

located east (downgradient) of the Tenneco facility; however, well 66-1 was located near the municipal

airport northwest (upgradient) of Tenneco. Well 94-1, located east of town, was added to replace these

wells (Tetra Tech 2005). Groundwater sampling results for well 59-1 from 1987 through 2005 indicated

the presence of PCE at concentrations between 0.67 and 7.9 pug/L. Municipal well information is provided

in Table 1, and well locations are shown on Figure 1 in Appendix A.

TABLE 1

COZAD, NEBRASKA, PUBLIC WATER SUPPLY WELLS
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

Well Well Well Screened Static Water | Pumping

Number Registration Depth Interval Level Rate Remarks

Number (feet bgs) (feet bgs) (feet bgs) (gpm)
Active Wells
63-1 G-074086 267 222 - 267 8 800 Peak demand only
65-1 G-074087 370 340 - 370 Unknown 1,000 Peak demand only
85-1 G-069999 380 228 - 380 7 2,000 Slightly predominant
94-1 G-083024 405 288 - 403 10 900
340 - 380
2006-01 G-074082R 433 405 - 430 15 1,100
280 - 370
2006-02 G-074082 425 400 - 420 13 1,100
Abandoned Wells
53-1 G-074082 192 172 -192 Unknown 700 Shallow well; abandoned
for new well
59-1 G-074090 240 200 - 240 Unknown 700 Aba”do’;fgeg:f to high
64-1 Unknown 312 264 - 312 Unknown Unknown | Abandoned due to VOCs
66-1 Unknown 405 Unknown Unknown Unknown | Abandoned due to VOCs
67-1 Unknown 200 180 - 200 Unknown Unknown | Abandoned due to VOCs
67-2 Unknown 40 30-40 Unknown Unknown | Abandoned due to VOCs
72-1 Unknown 420 350 - 420 Unknown Unknown | Abandoned due to VOCs
Notes:

The well number includes the year in which it was drilled (e.g., “63-1" indicates the well was drilled in 1963; “2006-01"
indicates the well was drilled in 2006).

bgs Below ground surface

gpm Gallons per minute

VOC

X9004.06.0002.059.001
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2.3 REGULATORY INVOLVEMENT

The following is a summary of prior regulatory involvement at the site.

2.3.1 Nebraska Department of Environmental Quality

NDEQ has conducted several investigations of contamination identified in the Cozad PWS. The Nebraska
Plastics facility was evaluated as a potential contaminant source for the Cozad PWS in a Preliminary
Assessment (PA) and Site Inspection (SI) conducted in December 2004 and March 2005 by Tetra Tech
under contract to NDEQ (Tetra Tech 2005). Additional investigation of the Cozad PWS site was
conducted in 2007 (Tetra Tech 2007). Other potential sources evaluated in the Cozad PWS investigations

included Tenneco and the two former Hunt Cleaners dry cleaning facilities.

The Tenneco (formerly Monroe Automotive Equipment) facility is located at 121 Meridian Avenue (see
Appendix A, Figure 1). Tenneco has been the subject of ongoing environmental investigations since 1984
and is under Resource Conservation and Recovery Act (RCRA) enforcement action (EPA 2008). The site
is the source of a TCE plume that underlies much of Cozad and has resulted in the closure of a number of
Cozad PWS wells. PCE has been detected in Tenneco monitoring wells, including on-site wells. Because
groundwater is being drawn toward Tenneco’s high-volume extraction wells at the facility from all

directions, the PCE in on-site Tenneco wells could have originated off site (Tetra Tech 2007).

Hunt Cleaners is an industrial dry cleaner currently located at 604 West 2nd Street (see Appendix A,
Figure 1). From about 1985 until March 2004, when it was destroyed by a fire, Hunt Cleaners was located
at 600 West U.S. Highway 30. Hunt Cleaners also had operated at 710 Meridian Avenue from about 1954
to 1986. That location is about 0.4 mile further southeast, downgradient of the Highway 30 site. Hunt
used PCE in its cleaning processes prior to 1988, when it switched to using Stoddard solvent (Tetra

Tech 2007).

A Phase Il environmental site assessment (ESA) was conducted by Milco Environmental Services (Milco)
at the former Hunt Cleaners site at 600 West U.S. Highway 30 after the 2004 fire. The Phase Il ESA
report indicated that this location had been a farm implement dealership prior to use by Hunt Cleaners.
The investigation found high concentrations of PCE and other VOCs, including free petroleum product, in
shallow groundwater on the property. The Phase Il ESA also found hydrocarbons and waste oil in soil
samples collected at less than 5 feet bgs, with a maximum of 56,000 milligrams per kilogram (mg/kg) of
waste oil and 7,000 mg/kg purgeable hydrocarbons detected in the samples. Five monitoring wells (MW)

were installed on the property. Light non-aqueous phase liquid (LNAPL) was detected in two of the wells
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(MW-2 and MW-3), with a maximum LNAPL thickness of 0.59 feet. VOCs, including PCE, were
detected in groundwater samples collected from about 15 feet bgs in wells MW-2, MW-3, and MW 5 (see
Table 2) (Tetra Tech 2007). NDNR database records for registered wells indicate that wells MW-2 and
MW-3 are located in the general building area, while MW-5 is to the southeast (NDNR 2010).

TABLE 2

GROUNDWATER RESULTSFOR FORMER HUNT CLEANERS SITE (AUGUST 2004)
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

Compound MCL (pg/L) MW-2 (ug/L) MW-3 (ug/L) MW-5 (ug/L)

Ethyl benzene 700 7,068 26,700 Not detected

Tetrachloroethene 5 1,280 6,100 7

Toluene 1,000 42,293 127,500 Not detected

Trichloroethene 5 284 1,500 Not detected

Xylenes, total 10,000 47,378 157,200 Not detected
Notes:

Bold font indicates the concentration exceeds the MCL.

MCL Maximum contaminant level
pa/L Micrograms per liter

In April and June 2005, Milco conducted a followup investigation, installing an additional six monitoring
wells on and around the former Hunt Cleaners facility. Five of the six new wells and four of the original
five wells were sampled in April 2005; wells MW-3 and MW-7 were not sampled because of the presence
of free petroleum product in the wells. MW-7 was installed northeast of MW-5 on the eastern
(downgradient) property line. As a result of the free product found in MW-7, four additional monitoring
wells were installed and sampled in June 2005. PCE was detected in groundwater collected from wells
MW-2 (32 pg/L), MW-5 (2 pg/L), and MW-6 (6 pg/L); however, PCE was not detected in off-site
downgradient wells (Tetra Tech 2007). NDNR records indicate that wells MW-6, MW-7, and MW-8 are
located generally east (downgradient) of the former Hunt Cleaners building (NDNR 2010).

Table 3 shows locations and depths of soil samples collected during the Milco investigation of the Hunt
facility that contained detectable concentrations of PCE. Concentrations of PCE exceeded the NDEQ
Residential Remediation Goal and Migration to Groundwater Goal in the soil samples collected from
borings at MW-7 and MW-8. NDNR records indicate the location of SB-1 was near the east side of the
former building, just southwest of MW-3, and the location of MW-10 was generally north of the former
Hunt Cleaners building (NDNR 2010).

X9004.06.0002.059.001 5



TABLE 3

SOIL RESULTSFOR FORMER HUNT CLEANERS SITE (APRIL 2005)
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

Soil Sample Location Description (?tebp;:) Tetra(crglgc;lr((g)ethene
SB-1 (east of building) 1-3 0.016

SB-1 (east of building) 3-5 0.049

MW-7 (east property line) 7-9 2.173
MW-8 (north of MW-7) 7-9 1.753
MW-10 (north of building) 1-3 0.003
NDEQ Industrial Remediation Goal 15

NDEQ Residential Remediation Goal 0.6

NDEQ Migration to Groundwater Remediation Goal 0.058

Notes:

Bold font indicates concentration exceeds an NDEQ voluntary cleanup standard.
Soil cleanup levels are taken from the NDEQ voluntary cleanup program guidance (NDEQ 2005).

ft bgs Feet below ground surface
ma/kg Milligrams per kilogram
NDEQ Nebraska Department of Environmental Quality

The NDNR registered wells database indicates that 12 monitoring wells ranging from 13.5 to 15 feet deep
are currently registered for the Hunt Cleaners facility. In addition, two 25-foot-deep recovery wells and an
8-foot-deep soil vapor extraction well are registered at the site. The NDNR database also indicates that
150 other monitoring wells are located within 1 mile of the Nebraska Plastics facility. Of these, 134 are
associated with the Tenneco/Monroe site, and 16 are associated with a leaking underground storage tank

site at a grain elevator about 0.5 mile southeast of Nebraska Plastics (NDNR 2010).

The NDEQ PA/SI of the Cozad PWS site was conducted in two stages. In December 2004, groundwater
samples were collected at 50 feet bgs and at the depth of refusal (ranging from 63 to 110 feet bgs) from
nine temporary direct-push technology (DPT) wells around Cozad. VOCs were detected in only one of
those groundwater samples. This sample was collected at 50 feet bgs downgradient of the Tenneco
facility; no PCE was identified in this sample (Tetra Tech 2005).

In March 2005, groundwater samples were collected from DPT temporary wells at 23 locations, generally
along suspected migration pathways from potential source areas to municipal well 59-1. Samples were
collected at depths of 10 to 20 feet bgs. No PCE was identified in those samples. During the March 2005
sampling event, one soil sample was found to contain PCE. The sample was collected from the

northeastern corner of Avenue M and West U.S. Highway 30. This sample—CPWS-23-SL—contained
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7.9 micrograms per kilogram of PCE and was collected from a depth of about 0.5 feet bgs. Four other soil
samples were collected on the public right-of-ways around the Hunt Cleaners (600 West U.S. Highway 30)

property; however, none contained detectable concentrations of PCE (Tetra Tech 2005).

In January 2007, NDEQ conducted a second site investigation. As part of this investigation,

31 groundwater samples were collected from nine locations on and around the former Hunt Cleaners
facility at 710 Meridian Avenue and near well 59-1. PCE was reported by an on-site mobile laboratory at a
concentration of 16 pg/L in sample TW-1-10, and at 5 pg/L in TW-2-10. These samples were both
collected from 10 feet bgs near the back door of the former 710 Meridian Avenue Hunt Cleaners facility
(Tetra Tech 2007).

2.3.2 U.S Environmental Protection Agency

In February 2008, EPA completed a Pre-CERCLIS Screening Site Assessment (SSA) Report for
groundwater in the Cozad area, which concluded that a PA should be performed at the Nebraska Plastics
site (EPA 2008). No release from the Nebraska Plastics facility was established during the August 2008
PA (Tetra Tech 2008).

In August 2008, EPA completed a PA for the Nebraska Plastics site. The PA activities included collection
of groundwater samples from one City of Cozad PWS well (65-1), 15 private wells, and five on-site
temporary wells. One additional temporary well was sampled for background concentrations northwest of
the facility, in an alfalfa field on airport property. Based on the results of the PA, no release of

contamination associated with the Nebraska Plastics facility was established (Tetra Tech 2008).

3.0 INVESTIGATIVE EFFORTS

Section 3.0 discusses the field sampling and associated quality assurance (QA)/quality control (QC)
activities performed at the site for the VIA. The general objective of the VIA was to determine whether
any threats to human health exist via indoor vapor intrusion into residences and workplaces. A site-
specific Quality Assurance Project Plan (QAPP) in support of VIA activities was approved by EPA on
December 6, 2010, prior to conducting the VIA sampling. Field activities were conducted in accordance
with the approved QAPP, except where noted. START Team Members (STM) Laura Moore and

Greg Dillon conducted air and sub-slab soil gas sampling activities January 6 through 11, 2011, and STM
Quan Do assisted with direct-push sampling activities for collection of exterior soil gas samples January 6
through 7, 2011. Field activities included collection of seven indoor air samples (including a background

sample), one ambient air sample, and 14 soil gas samples (six sub-slab, and eight from exterior yards).
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Photographs documenting site activities are included in Appendix B. Sampling-related activities were
recorded in a site logbook, a copy of which is included in Appendix C. Samples for analytical services
request (ASR) 5193 were delivered to the EPA Region 7 laboratory on January 10, 11, and 12, 2011.

Field sheets and chain-of-custody records are included as Appendix D.
31 INDOOR AND AMBIENT AIR SAMPLING

Indoor air samples were collected from residences and businesses (including one indoor background
location) in the site area (at or adjacent to the former Hunt Cleaners facilities at 600 West U.S. Highway 30
and 710 Meridian Avenue [now First United Methodist Church thrift store], and at the Tenneco facility).
The samples were collected from indoor living areas or active business spaces at each location. For the
indoor air sampling, Summa canisters were fitted with passive flow regulating devices to enable collection
of air samples for a continuous 24-hour period. All Summa sampling was conducted in accordance with
EPA Environmental Response Team Standard Operating Procedure (SOP) 4231.1704 — Summa Canister
Sampling. In addition to the indoor air samples, one sample was collected from an outside (ambient air)
location, over a 24-hour period. The air samples were submitted to the EPA Region 7 laboratory for
analysis of VOCs. Table 4 summarizes the air sample locations, which are also shown on Figure 2 in

Appendix A.

TABLE 4

INDOOR AND AMBIENT AIR SAMPLE LOCATIONS
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

LocIaDnon Sa,\r:wople Sample Address Sample L ocation Sample Type
CIA-1 5193-1 | 121 Meridian Avenue — Tenneco facility Forrr:((e)rc;i((:)IrE] tank Indoor air
CIA-2 5193-2 | 121 Meridian Avenue — Tenneco facility Assemb;}/ﬁl\éleanager S Indoor air
CIA-3 5193-3 | 121 Meridian Avenue — Tenneco facility Forn:(e):;:teigrr]easer Indoor air
CIA-4 5193-4 901 L Street — Cozad Housing Authority South meter panel room Indoor air
apartments

CIASS 5193-5 901 L Street — Cozad Housing Authority Living room in Indoor air
apartments Apartment 1

CAA1 | 51936 901 L Street — Cozad Housing Authority West of apartments Outside - ambient
apartments air

CIA-6 5193-7 | 706 Meridian Avenue — Residence Basement Indoor air

CIA-7 5193-8 | 122 E. 7" Street — Cozad Telephone Co. Office Indoor air

Notes: ID Identification TCE Trichloroethylene
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32 SUB-SLAB SOIL GASSAMPLING

For each sub-slab soil gas sample, a hole was drilled through the concrete basement floor or other
accessible portion of the foundation with a rotary hammer drill and concrete bit. A stainless steel rod was
then connected to disposable 0.25-inch-diameter polyethylene tubing and lowered into the hole. The
annulus around the stainless steel rod was sealed with cement grout, and then a Swagelok® fitting was
attached to the top of the tubing to allow connection to an evacuated Summa canister. The Summa canister
was fitted with a flow regulator to enable collection of sub-slab vapors over a continuous 24-hour period.
The sub-slab soil gas samples were submitted to the EPA Region 7 laboratory for analysis of VOCs.

Table 5 summarizes the sub-slab soil gas sample locations, which are also shown on Figure 2 in

Appendix A.

TABLES

SUB-SLAB SOIL GASSAMPLE LOCATIONS
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

L0(|36[1;I0n Sample No. Sample Address Sample L ocation
CSS-1 5193-110 121 Meridian Avenue — Tenneco facility Former TCE tank location
CSS-2 5193-111 121 Meridian Avenue — Tenneco facility Near former TCE transfer pipe
CSS-3 5193-112 121 Meridian Avenue — Tenneco facility Former degreaser location
CSS-4 5193-113 901 L Street — Cozad Housing Authority South garbage room

apartments
CSS-5 5193-114 901 L Street — Cozad Housing Authority North garbage room
apartments
CSS-6 5193-115 706 Meridian Avenue — Residence Basement
Notes:
ID Identification

TCE Trichloroethylene
3.3 EXTERIOR SOIL GASSAMPLING

Soil gas samples were collected at eight locations from yards at the site (see Appendix A, Figure 2). Each
soil gas sample was collected by driving Geoprobe® steel rods to the desired sampling depth of 7 feet bgs,
inserting disposable polyethylene tubing into the rod string, and securing the tubing to the bottom of the
rods with an airtight fitting. The other (surface) end of the tubing was attached to a vacuum pump, which
was used to purge the tubing of about 2 to 5 liters of ambient air. Then the tubing was clamped,

disconnected from the vacuum pump, and connected to an evacuated Summa canister. The tubing was
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unclamped, a valve on the Summa canister was opened, and the canister was allowed to fill with soil gas

vapors. The exterior soil gas samples were submitted to the EPA Region 7 laboratory for analysis of

VOCs. Table 6 summarizes the soil gas sample locations, which are also shown on Figure 2 in

Appendix A.
TABLE 6
EXTERIOR SOIL GASSAMPLE LOCATIONS
COZAD GROUNDWATER SITE, COZAD, NEBRASKA
Locl:aDt|on SRl Sample L ocation Latitude/L ongitude
- - 40.85270°N,
CSG-1 5193-101 121 Meridian Avenue — Tenneco facility 99.98705°W
- - 40.85405°N,
CSG-2 5193-102 121 Meridian Avenue — Tenneco facility 99.98732°W
- - 40.85371°N,
CSG-3 5193-103 121 Meridian Avenue — Tenneco facility 99.98975°W
- 40.85857°N,
CSG-4 5193-104 710 Meridian Avenue area 99.98536°W
- 40.85845°N,
CSG-5 5193-105 710 Meridian Avenue area 99.98534°W
. . 40.86003°N,
CSG-6 5193-106 901 L Street — Cozad Housing Authority apartments 99.99139°W
. . 40.86092°N,
CSG-7 5193-107 901 L Street — Cozad Housing Authority apartments 99.99194°W
. 40.86545°N,
CSG-8 5193-108 Avenue O — Muny Park — background location 99.99591°W
Notes:
ID Identification
N North
TCE Trichloroethylene
W West
° Degrees

X9004.06.0002.059.001

10




4.0 ANALYTICAL DATA SUMMARY

Section 4.0 summarizes the analytical data for the indoor and ambient air, sub-slab soil gas, and exterior
soil gas samples collected during the January 2011 VIA. The complete analytical data are included as

Appendix E.
4.1 INDOOR AND AMBIENT AIR ANALYTICAL DATA SUMMARY

The ambient air sample (CAA-1) contained reportable concentrations of benzene (2.2 micrograms per
cubic meter [pg/m?]), toluene (10.2 ug/m), and m- and/or p-xylene (4.4 pg/m®). No concentrations in the

ambient air sample exceeded their respective EPA Regional Screening Levels (RSL) (EPA 2010c).

Tenneco Facility

Three indoor air samples were collected at the Tenneco facility (CIA-1, CIA-2, and CIA-3). Toluene was
detected in sample CIA-3 at a concentration of 4.5 pg/m?, below its RSL of 22,000 pg/m® (industrial air)
and Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) of
754,000 pg/m®. No other VOCs were detected in the indoor air samples collected at the Tenneco facility.
The analytical results for the air samples are summarized in Table 7 and shown on Figure 3 in

Appendix A.

600 West Highway 30 Area - 901 L Street

Two indoor air samples, CIA-4 and CIA-5, were collected at an apartment building located east of

600 West Highway 30. Both samples had reportable concentrations of toluene (10 and 13.4 pg/m®);
however, both concentrations were below its RSL of 5,200 pg/m?® (residential air). One sample, CIA-4,
also contained reportable concentrations of benzene (2.7 pg/m®) and m- and/or p-xylene (5.1 ug/m®). The
benzene concentration exceeded its RSL for residential air (0.31 pg/m?®); however, the ambient air sample
collected outside the apartment building contained benzene at 2.2 pg/m®. Therefore, this indoor air
concentration may not be the result of vapor intrusion. The analytical results are summarized in Table 7

and shown on Figure 4 in Appendix A.

710 Meridian Avenue Area - 706 Meridian Avenue & 122 E. 7" Street

Benzene was detected at concentrations exceeding its RSLs (0.31 pg/m® for residential air, and 1.6 pg/m®
for industrial air) but below its PEL (3,190 pg/m®) in the two indoor air samples collected at these
locations (3.2 ug/m® in sample CIA-6 [residence], and 26.1 ug/m® in sample CIA-7 [workplace]).
Sample CIA-7 also contained ethyl benzene at 9.5 ug/m?, exceeding its RSL of 4.9 pg/m? (industrial air),

X9004.06.0002.059.001 11



but below its PEL of 435,000 pg/m®. Reportable concentrations of toluene (14.8 and 63.7 pg/m?) and

m- and/or p-xylene (5.2 and 32.5 pug/m®) were also found in both samples, below their respective RSLs and
PELs. Also, 1,1,1-trichloroethane (TCA) was detected in CIA-6 (2.9 pg/m®), below its RSL of

5,200 pg/m®. The analytical results are summarized in Table 7 and shown on Figure 5 in Appendix A.

TABLE 7

ANALYTICAL DATA SUMMARY FOR INDOOR AND AMBIENT AIR SAMPLES
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

m_
Starting | Ending Ethyl 1,1,1- and/or
Location | Sample | Sample | Sample | Benzene Benzgne Toluene | 2% o- o-Xylene
ID No. Dateand | Dateand Xylene
Time Time . 3
Concentration (ug/m°)

1/8/11, 1/9/11,

CIA-1 5193-1 10:35 08:09 16U 22U 19U 27U 43U 22U
1/8/11, 1/9/11,

CIA-2 5193-2 10:45 09:42 16U 22U 19U 27U 43U 22U
1/8/11, 1/9/11,

CIA-3 5193-3 10:38 10:38 16U 22U 4.5 27U 43U 22U
1/8/11, 1/9/11,

CIA-4 5193-4 18:95 1253 2.7 22U 13.4 27U 5.1 22U
1/8/11, 1/9/11,

CIA-5 5193-5 18:45 1257 16U 22U 10 27U 43U 22U
1/8/11, 1/9/11,

CAA-1 | 5193-6 1853 12:46 22 22U 10.2 27U 4.4 22U
1/9/11, 1/10/11;

CIA-6 5193-7 1126 10:00 3.2 22U 14.8 2.9 5.2 22U
1/10/11; 1/11/11;

CIA-7 5193-8 10:09 08:30 26.1 9.5 63.7 27U 325 10.9
Regional Screening Level (residential air) 0.31 0.97 5,200 5,200 730 730
Regional Screening Level (industrial air) 1.6 4.9 22,000 22,000 3,100 3,100
OSHA Permissible Exposure Limit
(OSHA 2011) 3,190 435,000 | 754,000 | 1,900,000 | 435,000 | 435,000

Notes:

Bold values exceeded an EPA Regional Screening Level.

U.S. Environmental Protection Agency

Occupational Safety and Health Administration

Not detected at or above the reporting limit
Micrograms per cubic meter

EPA

ID Identification

OSHA

TCA Trichloroethane

U

pg/m®
X9004.06.0002.059.001
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4.2 SUB-SLAB SOIL GASANALYTICAL DATA SUMMARY

Tenneco Facility

Numerous VOCs were detected in the three sub-slab samples collected at the Tenneco facility (CSS-1,
CSS-2, and CSS-3). Benzene (up to 7.9 pg/m?), ethyl benzene (up to 7.9 pug/m?), toluene (up to

48.4 pg/m®), TCE (up to 2,480 pg/m®), m- and/or p-xylene (up to 314 ug/m?), and o-xylene (up to

88.5 ug/m®) were detected in all three samples. PCE was detected in two samples, at up to 61.6 pg/m”.
Chloroethane (3.4 ug/m®); 1,1-dichloroethane (DCA) (681 pg/m®); 1,2-DCA (187 ug/m°):;
1,1-dichloroethene (DCE) (7.6 pg/m®); cis-1,2-DCE (1,270 ug/m°); trans-1,2-DCE (29.4 pg/m®); and
1,1,1-TCA (1,270 pg/m®) were detected in one sample (CSS-1). The analytical results are summarized in
Table 8 and shown on Figure 3 in Appendix A.

600 West Highway 30 Area - 901 L Street

Ethyl benzene (6.2 and 3.6 pg/m?®), toluene (20.5 and 12 pg/m®), m- and/or p-xylene (25.2 and
16.4 pg/m®), and o-xylene (8.6 and 4.9 pg/m®) were detected in the two samples collected at this location
(CSS-4 and CSS-5). In addition, benzene was detected in one sample (CSS-4 at 2.7 ug/m®). The

analytical results are summarized in Table 8 and shown on Figure 4 in Appendix A.

710 Meridian Avenue Area - 122 E. 7" Street

Benzene (1.9 pg/m®), ethyl benzene (5.9 ug/m?), toluene (23.1 pg/m®), m- and/or p-xylene (25.9 pg/m?),
and o-xylene (8.3 ug/m®) were detected in sample CSS-6. The analytical results are summarized in

Table 8 and shown on Figure 5 in Appendix A.

X9004.06.0002.059.001 13



ANALYTICAL DATA SUMMARY FOR SUB-SLAB SOIL GASSAMPLES

TABLE 8

COZAD GROUNDWATER SITE, COZAD, NEBRASKA

(O]
3
w| o <
Starting Ending % w O ol iy
Location | Sample | Sample | Sample o £ < <| w Q 2 S S 5 ©
ID No. Dateand | Dateand = S| O| O| © & | o e e 3 o
Time | Tme | N| &| @| Q| Q| &S| 2| 3| w| 3| <4 w| 8| >
o) <= N & < & 3 = @) S — ) - X
m (@) I ] I 'S = L o = — = = e}
Concentration (ug/m®)
css-1 | 5193-110 11/3/(1)1 1&2/(1); 79 | 34 | 681 | 187 | 7.6 | 1,270 | 204 | 129 | 616 | 37 | 1270 | 2.480 | 475 | 17.1
css2 | 5193-111 11/3% 1&2% 37 | 13U |20 |20 |2U | 2U | 2U | 232 | 44 |84 |27U| 163 | 626 | 19
css-3 | 5193-112 11/3/;(1) 1&2’11 41 |13U |20 |20 |2U | 24 | 2u | 182 |34U |334 |27U| 217 | 314 | 885
css-4 | 5193-113 11/2/;11 11/2/; 27 |13u |20 |20 |2u | 2u | 2u | 62 |34U|205|27U|27U | 252 | 86
css-5 | s193-114 | YL | IRAL eyl 13u | 2u |20 | 2u | 20 | 20 | 36 |34U]| 12 | 27U 27U | 164 | 49
18:37 12:57
CSS-6 5193-115 1/9{11; 1/10_/11; 1.9 13U | 2U 2U 2U 2U 2U 59 | 34U |231|27U | 27U | 259 8.3
11:26 11:27
Notes:
DCA Dichloroethane
DCE Dichloroethylene
ID Identification
PCE Tetrachloroethylene
TCA Trichloroethane
TCE Trichloroethylene
U Not detected at or above the reporting limit
pg/m?® Micrograms per cubic meter
X9004.06.0002.059.001 14




4.3 EXTERIOR SOIL GASANALYTICAL DATA SUMMARY
No VOC were detected in the background soil gas sample (CSG-8).

Tenneco Facility

TCE and toluene were detected in all three samples collected at this location (CSG-1, CSG-2, and CSG-3).
TCE concentrations ranged from 6.9 to 23.5 pug/m?, and toluene ranged from 2.2 to 4.9 pg/m®. Also,
1,1,1-TCA was detected in CSG-1 at 3.9 pg/m®, PCE was detected in CSG-2 at 16.3 ug/m°, and benzene
was detected in CSG-3 at 2.4 pg/m®. The analytical results are summarized in Table 9 and shown on

Figure 3 in Appendix A.

600 West Highway 30 Area - 901 L Street

One of the two samples collected at this location (CSG-6 and CSG-7) contained VOCs. Sample CSG-6
contained benzene at 1.8 pg/m®, PCE at 7.3 pg/m?®, and toluene at 10.4 pg/m®. The analytical results are

summarized in Table 9 and shown on Figure 4 in Appendix A.

710 Meridian Avenue Area

Both samples collected at this location (CSG-4 and CSG-5) contained PCE (2,160 pug/m®and 125 ug/m°)
and TCE (10.5 pg/m® and 5.3 pug/m°). In addition, toluene was detected in CSG-5 at 1.9 pg/m®. The

analytical results are summarized in Table 9 and shown on Figure 5 in Appendix A.

TABLE 9

ANALYTICAL DATA SUMMARY FOR EXTERIOR SOIL GASSAMPLES
COZAD GROUNDWATER SITE, COZAD, NEBRASKA

Location | Sample | . X&UN9 | epiing sample | Benzene | PCE | Toluene | TCE | 1,1,1-TCA
ID No. | SampleDate | b o and Time : ;
and Time Concentration (ng/m°)

CSG-1 5193-101 | 1/7/11;08:40 | 1/7/2011; 08:43 16U 34U 2.2 6.9 3.9
CSG-2 5193-102 | 1/7/11; 09:40 1/7/11; 09:43 16U 16.3 2.2 235 2.7U
CSG-3 5193-103 | 1/7/11; 10:00 1/7/11; 10:03 24 34U 4.9 11.6 2.7U
CSG-4 5193-104 | 1/7/11; 10:25 1/7/11; 10:28 16U 2,160 19U 105 2.7U
CSG-5 5193-105 | 1/7/11; 10:53 1/7/11; 10:54 16U 125 1.9 5.3 2.7U
CSG-6 5193-106 | 1/7/11;11:15 1/7/11; 11:16 1.8 7.3 10.4 27U 2.7U
CSG-7 5193-107 | 1/7/11;11:28 1/7/11; 11:29 16U 34U 19U 27U 2.7U
CSG-8 5193-108 | 1/7/11; 11:46 1/7/11; 11:47 16U 34U 19U 27U 27U

Notes:

ID Identification TCE Trichloroethylene

PCE Tetrachloroethylene U Not detected at or above the reporting limit

TCA Trichloroethane pg/m®  Micrograms per cubic meter

X9004.06.0002.059.001 15




5.0 DEVIATIONS FROM THE QUALITY ASSURANCE PROJECT PLAN

To ensure the credibility of sample collection, preparation procedures, and analytical data, QA/QC
sampling for the project was conducted according to protocols approved by EPA Region 7 for work at
hazardous waste sites, in accordance with the QAPP (Tetra Tech 2010). Tetra Tech START performed all

work on this project in accordance with the site-specific QAPP, with the following exceptions:

e Instead of nine indoor air samples proposed in the QAPP, only seven indoor samples were
collected for laboratory analysis.

e Six sub-slab soil gas samples were collected instead of nine, as specified in the QAPP.

o Eight exterior soil gas samples were collected instead of 10, as specified in the QAPP.
Locations not sampled as planned were due to lack of access granted by the property owners.
6.0 SUMMARY AND CONCLUSIONS

Tetra Tech START conducted VIA sampling at the Cozad Groundwater site in Cozad, Nebraska, from
January 6 to 11, 2011. During the VIA, sampling of indoor air, ambient air, sub-slab soil gas, and soil gas
from yards was conducted to determine if any threats were posed to occupants of nearby residences and

businesses as a result of indoor vapor intrusion.

Tenneco Facility

Toluene was detected in one indoor air sample at a concentration of 4.5 pg/m?, below its RSL

(22,000 pg/m® for industrial air) and PEL (754,000 pg/m®), and below the ambient air concentration

(10.2 pg/m®). Toluene was the only VOC detected in the indoor air samples at the Tenneco facility.
Benzene (7.9 pg/m®), ethyl benzene (182 pg/m®), toluene (48.4 ug/m®), TCE (2,480 pg/m®), m- and/or
p-xylene (314 pg/m®), and o-xylene (88.5 pg/m®) were detected in all three sub-slab soil gas samples. PCE
was detected in two sub-slab samples (4.4 and 61.6 ug/m?), and chloroethane (3.4 ug/m®), 1,1-DCA

(681 ug/m°), 1,2-DCA (187 pg/m?), 1,1-DCE (7.6 pg/m?), cis-1,2-DCE (1,270 pg/m®), trans-1,2-DCE
(29.4 pg/m®), and 1,1,1-TCA (1,270 pg/m®) were detected in one sub-slab sample. TCE and toluene were
detected in all three exterior soil gas samples. The TCE concentrations ranged from 6.9 to 23.5 ug/m?, and
toluene concentrations ranged from 33.4 to 48.4 ug/m‘"’. Also, 1,1,1-TCA was detected in one exterior soil
gas sample (3.9 pg/m®), PCE was detected in one exterior sample (16.3 pg/m?), and benzene was detected
in one exterior sample (2.4 ug/m®). Based on these results, the vapor exposure pathway is incomplete

(i.e., vapors do not appear to be migrating from sub-slab soils to indoor air) at the Tenneco facility.

X9004.06.0002.059.001 16



600 West Highway 30 Area

One exterior soil gas sample collected from this area contained PCE at 7.3 pug/m*. No other chlorinated

VOCs were detected in any other samples collected from this area.

Two indoor air samples were collected from an apartment building located east of the former Hunt
Cleaners facility at 600 West Highway 30. Both samples contained detectable concentrations of toluene
(13.4 and 10 pg/m®), below its RSL (5,200 pg/m?® for residential air) and near the level in ambient air. One
sample also contained reportable concentrations of benzene (2.7 pg/m?) and m- and/or p-xylene

(5.1 pg/m®). The benzene concentration exceeded its RSL for residential air (0.31 pg/m®); however, the
ambient air sample contained benzene at 2.2 pg/m*. The m- and/or p-xylene concentration of 5.1 pg/m®
did not exceed its RSL for residential air (730 pg/m®), and was only slightly higher than the m- and/or
p-xylene concentration in ambient air (4.4 pg/m®). Therefore, these concentrations may not be the result of
vapor intrusion. Ethyl benzene (3.6 and 6.2 ug/m®), toluene (12 and 20.5 pug/m®), m- and/or p-xylene
(16.4 and 25.2 pug/m®), and o-xylene (4.9 and 8.6 ug/m?®) were detected in both sub-slab soil gas samples
collected at this location, and benzene was detected in one of the samples (2.7 pg/m®). One exterior soil
gas sample contained benzene at 1.8 pg/m® and toluene at 10.4 pg/m>. Based on these results, the vapor

exposure pathway appears incomplete, or only slightly impacting structures in this area.

710 Meridian Avenue Area

1,1,1-TCA was detected in the sole residential indoor air sample collected from this area (2.9 ug/ms),
below its RSL. The 1,1,1-TCA was from an unknown source, as the corresponding sub-slab and exterior
soil gas samples did not contain reportable concentrations of 1,1,1-TCA. PCE (2,160 pg/m® and

125 pg/m®) and TCE (10.5 pg/m?® and 5.3 pug/m®) were detected in the two exterior soil gas samples.
Additional sampling may be warranted in the vicinity of a former dry cleaning facility (currently a thrift
store) at this location, based on the PCE concentration of 2,160 ug/m?® detected in an exterior soil gas

sample collected southeast of that structure.

Benzene was detected at concentrations exceeding its RSLs (0.31 pg/m® for residential air, and 1.6 pg/m®
for industrial air) in the two indoor air samples collected from this area (3.2 pg/m? at a residence, and

26.1 pg/m® at a workplace); however, these concentrations are both below its PEL (3,190 pug/m®). The
indoor air sample from the workplace also contained ethyl benzene (9.5 pg/m?®), exceeding its RSL

(4.9 pg/m® for industrial air) but below its PEL (435,000 pg/m®). Reportable concentrations of toluene
(14.8 and 63.7 pug/m®) and m- and/or p-xylene (5.2 and 32.5 pg/m®) were also found in both samples, at
levels below their respective RSLs and PELs. Toluene was detected in one of the exterior soil gas samples

(1.9 pg/m®). Benzene (1.9 pg/m®), ethyl benzene (5.9 ug/m?), toluene (23.1 pg/m®), m- and/or p-xylene

X9004.06.0002.059.001 17



(25.9 pg/m?), and o-xylene (8.3 pg/m®) were detected in one sub-slab soil gas sample. Because benzene,
ethyl benzene, toluene, and m- and/or p-xylene were detected in both sub-slab soil gas and indoor air
samples in the site vicinity, it appears intrusion of those compounds from soil gas vapors into overlying
structures may be occurring. Access had not been granted to collect samples from the nearby thrift store

(former dry cleaner) and adjacent buildings.

The benzene, toluene, ethyl benzene, and xylene (BTEX) contamination found at the 600 West
Highway 30 and 710 Meridian Avenue areas is likely from petroleum sources. Response to petroleum-
derived BTEX contamination is excluded from CERCLIS authority; therefore, further assessment

regarding health impacts posed by the BTEX compounds may be referred to NDEQ.

X9004.06.0002.059.001 18
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APPENDIX B

PHOTOGRAPHIC LOG



Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-1. 1
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: North
PHOTOGRAPHER Laura Moore v
DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-1. 2
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: Northwest U711
PHOTOGRAPHER Laura Moore




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-2. 3
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: North
PHOTOGRAPHER Laura Moore vrn
DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-3. 4
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: Northwest 7/
PHOTOGRAPHER Laura Moore 11




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-4. 5
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: North
PHOTOGRAPHER Laura Moore vrn
DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-5. 6
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: South 7/
PHOTOGRAPHER Laura Moore 11




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-6. 7
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: Southeast
PHOTOGRAPHER Laura Moore vrn
DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-7. 8
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: South 71
PHOTOGRAPHER Laura Moore 11




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of exterior soil gas sample
TETRA TECH CSG-8. 9
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: East
PHOTOGRAPHER Laura Moore vrn
DESCRIPTION This photograph shows the location of sub-slab soil gas sample
TETRA TECH CSS-1. 10
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: South 19/
PHOTOGRAPHER Laura Moore /o1




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of sub-slab soil gas sample
TETRA TECH CSS-2. 1
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: West
PHOTOGRAPHER Laura Moore 1o
DESCRIPTION This photograph shows the location of sub-slab soil gas sample
TETRA TECH CSS-3. 12
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: South
PHOTOGRAPHER Laura Moore vrn




Cozad Groundwater Site
Cozad, Nebraska

DESCRIPTION This photograph shows the location of sub-slab soil gas sample
TETRA TECH CSS-4. 13
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: Southwest
PHOTOGRAPHER Laura Moore 1/8/11
DESCRIPTION This photograph shows the location of sub-slab soil gas sample
TETRA TECH CSS-5. 14
PROJECT NO.
9004.06.0002.059.001 CLIENT Environmental Protection Agency - Region 7 DATE
DIRECTION: South
PHOTOGRAPHER Laura Moore 811




APPENDIX C

FIELD LOGBOOK
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APPENDIX D

FIELD SHEETS AND CHAIN-OF-CUSTODY RECORDS



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

" ASR.Number: 5193 Sample Number: 101 QC Code: __  Matrix: Air Tag ID: 5193-101-__
Project ID: BMCNEGW ' . Project Manager: Brian Mitchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
City: Cozad , ' State: Nebraska
Program: Superfund
Site Name: Multi-Site - General Site ID: 07ZZ Site OU: 00

Lotation Desc: Source level air sample ,

External Sample Number: CS&-/ - -

- Expected Conc: {or Circle One: Low Medium High) . Date Time(24 hr)
Latitude: AQJ p &’,4,20 . Sample Collection: Start: ) r 08 .90
Longitude: ﬂﬂ, fl S00T End: _// /1) 59>
Laboratory Analyses:
Container Preservative Holding Time Analysis
1 - 400mL Canister None 60 Days ~ 1 VOCs'in Air at Source Levels by GC/MS

Sample Comments:
NA) Tevweco
j 21 PRERI DIAR. Ay . ,
Cozap, Ne

SURT ¥ 271" Hs
ENdb  Jp" Hs

Sample Coliected By: LM/TT-START

lofl



Samplie Coliection Field Sheet
' US EPA Region 7'
Kansas City, KS

ASR Number: 5153 Sample Number: 102 QC Code: ___ Matrix: Air Tag ID: 5193-162-__
'Project‘ ID: BMCNEGW . . Project Manager: Brian Mitchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
City: Cozad - State: Nebraska
Program: Superfund _
Site Name: Multi-Site - General ' ' . Site ID: 07ZZ Site OU: 00

Location Desc:

Expected Conc:

Latitude:
Longitude:

Source level air sample

External Sample Number: CS6&-Z

(or Circle One: Low Medium High). Date Time(24 hr)
& 8 §4DS A Sample Collection: Start: 1,70 0350

ﬂﬂm ' End: s of 43

Laboratory Analyses:

Container

‘1 - 400mL Canister

Preservative Holding Time Analysis
None 60 Dayé 1 vOCs In Alr at Source Levels by GC/MS

Sample Comments:

(N/A) Teavece
121 Mek1P1AN Ave

Co'znrol me

ﬂ,.

..STRT . a71" Hj

zUD 0" Hci;

Sample Collected By: LM/TT-START

1of1



Sample Coliection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 5193 Sampie Number: 103 QC Code: ___ Matrix: Air - Tag ID: 5193-103-__

" Project ID:- BMCNEGW .

-Project Manager; Brian Mitchell

Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

City: Cozad
. Program: Superfund

State: Nebraska

Site Name: Multi-Site - General . ' Site ID: 07ZZ Site OU: 00

" Location Pesc: Source level air

sample

External Sample Number: £S6 -3

Expected Conc: (or, Cirﬁle One: Low Medium High) Date - Time(24 hr)
Latitude: . jb BS37| Sample Collection: St.art:. 1] 7/49 /000
_Longitude: 94,9875 ' End: _J/71/ ) l0:03
. Laboratory Analyses:
Container Preservative Holding Time Analysis
1 - 400mL Canister ‘ None | 60 Days 1 VOCs in Air at Source Levels by GC/MS

Sample Comments:

N/A _
(N/A) 7 £/ e

J21 MER1DIAN AVE

CoZAD, Ng

P kT
Exlo

27 ",yi .
9 "lg

Sample Coliected By: LM/TT-START

lofl



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 5193 Sampie Number: 104 QCCode: __ - Matrix: Air Tag ID: 5193-104-_
Project ID: BMCNEGW Project Manager: Brian Mitchell
Project Desc: Cozad GW - Vapor. Intrusion Assessment sampling
City: Cozad : State: Nebraska
Program: Superfund o

Site Name: Multi-Site - General Site ID: 07ZZ Site OU: 00

Location Desc: Source level air sample

External Sample Number: _( 564

Expected Conc: (or Circle One: Low Medium High) Date Time(24 hr)
Latitude: 'jﬁ 0.%5’65 i _ Sample Collection: Start: _// 7/ /¢ 10:23
 Longitude: T4 28530 ' ' End: 1/ 7/1 10: %
Laboratory Analyses: '
Container Preservative Holding Time Analysis
1 - 400mL Canister None 60 Days 1 vOCs in Alr at Source Levels by GC/MS

Sample Comments: v

(N/A) Iy RIGHT oF WA}/' -

Sher  zy " Pg
EXd & "HS

Sample Collected By: LM/TT-START

lof1l



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 5193 Sample Number: 105 QC Code: __ Matrix: Air Tag ID; 5193-105-__
Project ID: BMCNEGW ; Project Manager: Brlan Mltchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
City: Cozad o State: Nebraska
Program: Superfund
- Site Name: Muiti-Site - General . S Site ID: 072ZZ Site OU: 00

Location Desc: Source level air sample

- External Sample Number: C56-5 ' o

Expected Conc: . (or Circle One: Low Medium High) . Date Time(24 hr)
Latitude: 40-BY o eYs Ssample Collection: Start: [/ /7 /!¢ [0.53
Longitude: _919.9353¢ . End: )/ 7 iz [e:5¢y

Laboratory Analyses:
) Container Presérvative Holding Time Analysis

1 - 400mL Canister "None . 60 Days 1 VOCs in Alr at Source Levels by GC/MS

Sample Comments: - CH’\/ Rint of Wﬂy

VB smer 29 g
E?\Jﬂ Q n )-}5

Sampie Collected By: LM/TT-START

1ofl



sample Collection Field Sheet
' .US EPA Region 7
Karisas City, KS

ASR Number: 5193 Sample Number: 106 QC Code: _  Matrix: Air Tag ID; 5193-106-___
Project ID: BMCNEGW Project Manager:. Brian Mitchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
City: Cozad . - : State: Nebraska

Program: Superfund .
Site Name: Multi-Site - General - ' ~Site ID: 07ZZ Site OU: .00

Location Desc: Source level air sample

External Sample Number: d5C1 -
Expected Conc: (or Circle One: Low Medium High) Date Time(24 hr)
Latitude: 4b.8G003 Sample Collection: start: | / 3/.(] [L_Lr
Longitude: 19:44139 ' ' : .End: _'_/_-'7_'/_’[ N1

Laboratory Analyses: )
' Container Preservative Holding Time Analysis

1 - 400mL Caniéter ‘Norne EO Days 1 VOCs in Air at Source Levels by GC/MS
Sample Comments: ‘ ' LozZao Hovsiveg Aurﬁﬂﬁlﬂ/
(N/A) - Pat Hosick

Qo) L sT
L.eX/vaion, Ne

S’\'AH‘ 27 ! Hj
Zhd q o H\p)

Sample Collected By: LM/TT-START

1lofl



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 5193 Sample Number: 107 QC Code: __ = Matrix: Air Tag ID: 5193-107-___
Project ID: BMCNEGW ' Project Manager: Brian Mitchell '
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
-City: Cozad ' o State: Nebraska
Program: Superfund . B
Site Name: Multi-Site - General - Site ID: 07ZZ Site OU: 00

Location Desc:

Source level air sample

. ]
External Sample Number: _ CSG— %

Expected Conc: (or Circle One: Low Medium High) Date - Time(24 hr)
Latitude: j_?___(ejf'_?f}_”; ' " Sample Collection: Start: _‘/_:"/_”_ LI_:Z,_B
' Longitude: 99.94194 . End: \/ ¥/ U 129
Laboratory Anélyses: .
. Container Preservative Holding Time | Analysis .
1 - 400mL Canister None : 60 Days 1 VOCs in Air at Source Leveis by GC/MS
Sample Comments: . Cozap Kouvsiws AVTHORITY |
(N/A) PAT HoB K
v V Gup1 L ST
. _— [
ATars-- 27 'H3 LeyswWalen/y Ne-

END . R H:')

Sample Collected By: LM/TT-START

1of1l



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS -

ASR Number: 5193 Sample Number: 108 QC Code: ___ Matrix: Air Tag ID: 5193—108-_____
Project ID: BMCNEGW : ~ Projeéct Manager: Brian Mitchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling a
' City: Cozad ©  State: Nebraska
Program: Superfund

Site Name: Multi-Site - General ' " Site ID: 07ZZ Site OU: 00

"Location Desc: Source level air sample

External Sample Number: (5¢-8

Expected Conc: (or Circle One: Low Medium High) . Date ' Time(24 hr)
Latitude: Y0.®w5YS Sample Collection: Start: _} /. 2/ 1 I1:9¢
Longitude: 4%.995 M . End: 1 /%/ 1l 4%
‘ Laboratory Analyses: .
Container Preservative . Holding Time Analysis
1 - 400mL Canister None - ' - 60 Days 1 vOGs in Air at Source Levels by GC/MS
Sarﬁple Comments: Wh/n/ PFK‘(

sf&h 2% v U
’ Ek‘.h g ou H:)

Sample Collected By: LM/TT-START
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‘Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 5153 Sampie Number: 109 ' QC Code: ___ Matrix: Air Tag ID: 5193—109—_EE
Project ID: BMCNEGW - Project Manager: Brian Mitchell
Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
City: Cozad State: Nebraska
Program: Superfund ' ' ‘ :
Site Name: Multi-Site - General Site ID: 07ZZ Site OU: 00

Location Desc: Source level air sample

External Sample Number:

Expected Conc: (or Circle One: Low Medium High) Date Time(24 hr)
Latitude: - Sample Collection: Start: 1/ 3/ 11, n:ss
Longitude: ' ' : End: __/_/ = —_——
Laboratory Analyses:
Container Preservative Holding Time Analysis .
1, - 400mL Canister None . 60 Days ~ 1 VOCGCs in Alr at Source Levels by GC/MS

Samiple Comments:

(N/A)

Sample Collected By: LM/TT-START

lof1l



SPN— - JE. e Tl o FENITIREYIIY v ot My B L et [P - S — . [P P -
fFrTR W E e SPERROITIE, T T PERINIIEY Sl T TR TR G e T e e L TRTWETEET SETLNGT S s aniaes sl SRS TN DAV

CHAIN OF CUSTODY RECORD
i . .ENVIEBUNMENTAL PROTECTION AGENCY REGION. Vit AT .
[ ACTIVITY LEADER (PRI : NAME OF SURVEY OR ACTIVITY DATE OF COLLECTION —— T——SHEET o
| BRugr Mircrzee. EO200 G4 VIA : o il v | /19 £
CONTENTS OF SHIPMENT ' | ’ T
~ o "3VPE OF CONTAINERS ‘ SAWPLED MEDR ]
SAMPLE G LY 57 20 T e : RECEIVING. LABDRATORY
NUMBER “CUBTRINER | BOTTLE BOTILE BOTILE . (zv SC\ESETEA) sl _1El. o gg:g’,‘,f‘u';ﬁ;?;;*;g,gg‘Fu‘},'grfggg,g,
NUMBERS OF CONTAINERS PER SAMPLE NUMBER R EE ‘Diner samplz numBers. efc )

£/93-J0/ | |
ls193-v02 | )
£193- 03 | |
S193- o4 | |
=193 1035 !
B Rk N/ !
. k192 - 107 ]
£193- /0% /
Lx1d3-JolEBl |

N
N

<

< X’ XXX e e ik

- ) P — : \;\\
. : &I
. P : . N
_DESCHIP'TIQNA OF SHIPMENT : ' - MODE OF SHIPMENT
| il PIECE(S) CONSlS.TING OF . BOX(ES) - | ——commeRGIAL CARRIER: — —
- ICE CHEST(S): OTHER __ | ——COuRIER . Lo
.’ S , ———SAMPLER CONVEVED ~ *(SHIPPING DOCUMENT NUMBER)
PERSONNEL CUSTODY RECORD : . ' - ' ‘
rtswupSHED BY,(SAMPLER) DATE ~[TIME RECEIVED BY . REASON FOR CHANGE OF CUSTODY
. b A 1T U < o,
’{?//1:/[0,/1/1 A - ’!/] AN ] i 2 \ L‘T{‘)]W /QJ_",_,'{/( d:7f /C.«'Jé‘
T SEALED T UNSEALED ] ] SEALED UNSEALED [5 '
RELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
] SEALED UNSEALED [ ] SEALED UNSEALED [ »
RELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
]seaLeD UNSEALED) [ ]SEALED UNSEALEDrJ

7-EPA-9262(Revised 5/85)
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APPENDIX E

ANALYTICAL RESULTS



United States Environmental Protection Agency
Region 7
901 N. 5th Street
Kansas City, KS 66101

Date: 02/04/2011
Subject: Transmittal of Sample Analysis Results for ASR #: 5193
Project ID: BMCNEGW

Project Description: Cozad GW - Vapor Intrusion Assessment sampling

From: Michael F. Davis, Chief
Chemical Analysis and Response Branch, Environmental Services Division

To: Brian Mitchell
SUPR/ERNB

Enclosed are the analytical data for the above-referenced Analytical Services Request (ASR) and
Project. The Regional Laboratory has reviewed and verified the results in accordance with procedures
described in our Quality Manual (QM). In addition to all of the analytical results, this transmittal
contains pertinent information that may have influenced the reported results and documents any
deviations from the established requirements of the QM.

Please contact us within 14 days of receipt of this package if you determine there is a need for any
changes. Please complete the enclosed Customer Satisfaction Survey and Data Disposition/Sample
Release memo for this ASR as soon as possible. The process of disposing of the samples for this ASR
will be initiated 30 days from the date of this transmittal unless an alternate release date is specified
on the Data Disposition/Sample Release memo.

If you have any questions or concerns relating to this data package, contact our customer service line
at 913-551-5295.

Enclosures

cc: Analytical Data File.
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ASR Number: 5193 Summary of Project Information 02/04/2011

Project Manager: Brian Mitchell Org: SUPR/ERNB Phone: 913-551-7633
Project ID: BMCNEGW

Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Location: Cozad State: Nebraska Program: Superfund
Site Name: Multi-Site - General Site ID: 07ZZ Site OU: 00
Purpose: Site Preliminary Assessment GPRA PRC: 302DD2C

CERCLIS ID: NENOOO705851.

Explanation of Codes, Units and Qualifiers used on this report

Sample QC Codes: QC Codes identify the type of Units: Specific units in which results are
sample for quality control purpose. reported.
___ = Field Sample ug/m3 = Micrograms per Cubic Meter

FB = Field Blank

Data Qualifiers: Specific codes used in conjunction with data values to provide additional information
on the quality of reported results, or used to explain the absence of a specific value.

(Blank)= Values have been reviewed and found acceptable for use.
U = The analyte was not detected at or above the reporting limit.

Page 2 of 10



ASR Number: 5193
Project 1D: BMCNEGW

Sample Information Summary

0270472011

Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Sample QC External Start Start End End Receipt
No Code Matrix Location Description Sample No Date Time Date Time Date
1-_ Air  CIA-1 01/08/2011 10:35 01/09/2011 08:09 01/12/2011
2-_ Air  CIA-2 01/08/2011 10:45 01/09/2011 09:42 01/12/2011
3-_ Air  CIA-3 01/08/2011 10:38 01/09/2011 10:38 01/12/2011
4-_ Air  ClA-4 01/08/2011 18:25 01/09/2011 12:53 01/12/2011
5-_ Air  CIA-5 01/08/2011 18:45 01/09/2011 12:57 01/12/2011
6-_ Air CAA-1 01/08/2011 18:53 01/09/2011 12:46 01/12/2011
7-_ Air CIA-6 01/09/2011 11:26 01/10/2011 10:00 01/12/2011
8-_ Air  CIA-7 01/10/2011 10:09 01/11/2011 08:30 01/12/2011
101 - Air CSG-1 01/07/2011 08:40 01/07/2011 08:43 01/12/2011
102 - Air  CSG-2 01/07/2011 09:40 01/07/2011 09:43 01/12/2011
103 - Air CGS-3 01/07/2011 10:00 01/07/2011 10:03 01/12/2011
104 - Air CSG-4 01/07/2011 10:25 01/07/2011 10:28 01/12/2011
105 - Air  CSG-5 01/07/2011 10:53 01/07/2011 10:54 01/12/2011
106 - Air CSG-6 01/07/2011 11:15 01/07/2011 11:16 01/12/2011
107 - Air CSG-7 01/07/2011 11:28 01/07/2011 11:29 01/12/2011
108 - Air CSG-8 01/07/2011 11:46 01/07/2011 11:47 01/12/2011
109 - FB Air  Source level air sample - Field 01/07/2011 11:55 01/12/2011
110 - Air Elsag—kl 01/08/2011 10:01 01/09/2011 08:09 01/12/2011
111 - Air CSS-2 01/08/2011 10:12 01/09/2011 08:10 01/12/2011
112 - Air CSS-3 01/08/2011 10:20 01/09/2011 08:14 01/12/2011
113 - Air CSS-4 01/08/2011 18:24 01/09/2011 12:51 01/12/2011
114 - Air CSS-5 01/08/2011 18:37 01/09/2011 12:57 01/12/2011
115 - Air CSS-6 01/09/2011 11:26 01/10/2011 11:27 01/12/2011
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ASR Number: 5193 RLAB Approved Analysis Comments 02/04/2011
Project ID: BMCNEGW Project Desc Cozad GW - Vapor Intrusion Assessment sampling

Analysis Comments About Results For This Analysis

1 VOCs in Air at Ambient Levels by GC/MS
Lab: RASP Contract Lab (Out-Source)
Method: Similar to EPA Region 7 RLAB Method 3230.4E (see comments)

Samples: 1- 2- 3-_ 4- 5- 6- 7-
8- 101- 102- 103-__ 104- 105- 106-__
107- 108- 109-FB 110- 111- 112- 113-
114- 115-

Comments:

Some samples were originally designated as ambient level while others were designated as
source level samples. The laboratory analyzed all samples as ambient level.

The pressure of the sample canisters were checked prior to analysis. The pressures ranged
from 8.1 to 14.4 psia. Sample 5193-109FB was received under vacuum and was
pressurized to 12.5 psia for analysis.

Dilutions were performed due to target analyte concentrations on samples 5193-104;
5193-110; & 5193-112.
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011

Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Analysis/ Analyte Units 1- 2- 3- 4-

1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 1.6 U 1.6 U 1.6 U 2.7
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 1.3 U 1.3 U 1.3U
Chloromethane ug/m3 1uU 1U 1U 1U
1,1-Dichloroethane ug/m3 2U 2U 2U 2U
1,2-Dichloroethane ug/m3 2U 2U 2U 2U
1,1-Dichloroethene ug/m3 2U 2 U 2 U 2U
cis-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
trans-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
Ethyl Benzene ug/m3 22U 22U 22U 22U
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U 3.4U
Tetrachloroethene ug/m3 3.4U 3.4U 3.4 U 3.4U
Toluene ug/m3 19U 19U 4.5 13.4
1,1,1-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
Trichloroethene ug/m3 2.7U 2.7U 2.7U 2.7U
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U 1.3U
m and/or p-Xylene ug/m3 4.3 U 4.3 U 4.3 U 51
o-Xylene ug/m3 2.2 U 22U 22U 2.2 U
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011
Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
Analysis/ Analyte Units 5- 6- 7- 8-
1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 1.6U 2.2 3.2 26.1
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 1.3 U 1.3 U 1.3U
Chloromethane ug/m3 1uU 1U 1U 1U
1,1-Dichloroethane ug/m3 2U 2U 2U 2U
1,2-Dichloroethane ug/m3 2U 2U 2U 2U
1,1-Dichloroethene ug/m3 2U 2 U 2 U 2U
cis-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
trans-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
Ethyl Benzene ug/m3 22U 22U 22U 9.5
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U 3.4U
Tetrachloroethene ug/m3 3.4U 3.4U 3.4 U 3.4U
Toluene ug/m3 10 10.2 14.8 63.7
1,1,1-Trichloroethane ug/m3 2.7U 2.7U 2.9 2.7U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
Trichloroethene ug/m3 2.7U 2.7U 2.7U 2.7U
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U 1.3U
m and/or p-Xylene ug/m3 4.3 U 4.4 5.2 32.5
o-Xylene ug/m3 2.2 U 22U 22U 10.9
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011

Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Analysis/ Analyte Units 101- 102- 103- 104-

1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 1.6 U 1.6 U 2.4 1.6U
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 1.3 U 1.3 U 1.3U
Chloromethane ug/m3 1uU 1U 1U 1U
1,1-Dichloroethane ug/m3 2U 2U 2U 2U
1,2-Dichloroethane ug/m3 2U 2U 2U 2U
1,1-Dichloroethene ug/m3 2U 2 U 2 U 2U
cis-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
trans-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
Ethyl Benzene ug/m3 22U 22U 22U 22U
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U 3.4U
Tetrachloroethene ug/m3 3.4U 16.3 3.4 U 2160
Toluene ug/m3 2.2 2.2 4.9 19U
1,1,1-Trichloroethane ug/m3 3.9 2.7U 2.7U 2.7U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
Trichloroethene ug/m3 6.9 23.5 11.6 10.5
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U 1.3U
m and/or p-Xylene ug/m3 4.3 U 4.3 U 4.3 U 4.3 U
o-Xylene ug/m3 2.2 U 22U 22U 2.2 U
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011

Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Analysis/ Analyte Units 105- 106- 107- 108-

1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 1.6 U 1.8 1.6 U 1.6 U
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 1.3 U 1.3 U 1.3U
Chloromethane ug/m3 1uU 1U 1U 1U
1,1-Dichloroethane ug/m3 2U 2U 2U 2U
1,2-Dichloroethane ug/m3 2U 2U 2U 2U
1,1-Dichloroethene ug/m3 2U 2 U 2 U 2U
cis-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
trans-1,2-Dichloroethene ug/m3 2U 2U 2U 2U
Ethyl Benzene ug/m3 22U 22U 22U 22U
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U 3.4U
Tetrachloroethene ug/m3 125 7.3 3.4 U 3.4U
Toluene ug/m3 1.9 10.4 19U 19U
1,1,1-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
Trichloroethene ug/m3 5.3 2.7U 2.7U 2.7U
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U 1.3U
m and/or p-Xylene ug/m3 4.3 U 4.3 U 4.3 U 4.3 U
o-Xylene ug/m3 2.2 U 22U 22U 2.2 U
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011
Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling
Analysis/ Analyte Units 109-FB 110- 111- 112-
1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 1.6U 7.9 3.7 4.1
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 3.4 1.3 U 1.3U
Chloromethane ug/m3 1uU 1U 1U 1U
1,1-Dichloroethane ug/m3 2U 681 2U 2U
1,2-Dichloroethane ug/m3 2U 187 2U 2U
1,1-Dichloroethene ug/m3 2U 7.6 2 U 2U
cis-1,2-Dichloroethene ug/m3 2U 1270 2U 2.4
trans-1,2-Dichloroethene ug/m3 2U 29.4 2U 2U
Ethyl Benzene ug/m3 22U 12.9 23.2 182
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U 3.4U
Tetrachloroethene ug/m3 3.4U 61.6 4.4 3.4U
Toluene ug/m3 19U 37 48.4 33.4
1,1,1-Trichloroethane ug/m3 2.7U 1270 2.7U 2.7U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U 2.7U
Trichloroethene ug/m3 2.7U 2480 16.3 217
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U 1.3U
m and/or p-Xylene ug/m3 4.3 U 47.5 62.6 314
o-Xylene ug/m3 2.2 U 17.1 19 88.5
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ASR Number: 5193 RLAB Approved Sample Analysis Results 02/04/2011

Project ID: BMCNEGW Project Desc: Cozad GW - Vapor Intrusion Assessment sampling

Analysis/ Analyte Units 113- 114- 115-

1 VOCs in Air at Ambient Levels by GC/MS
Benzene ug/m3 2.7 16U 1.9
Carbon Tetrachloride ug/m3 3.1U 3.1U 3.1U
Chloroethane ug/m3 1.3U 1.3 U 1.3 U
Chloromethane ug/m3 1uU 1U 1U
1,1-Dichloroethane ug/m3 2U 2U 2U
1,2-Dichloroethane ug/m3 2U 2U 2U
1,1-Dichloroethene ug/m3 2U 2 U 2 U
cis-1,2-Dichloroethene ug/m3 2U 2U 2U
trans-1,2-Dichloroethene ug/m3 2U 2U 2U
Ethyl Benzene ug/m3 6.2 3.6 5.9
1,1,2,2-Tetrachloroethane ug/m3 3.4U 3.4U 3.4 U
Tetrachloroethene ug/m3 3.4U 3.4U 3.4 U
Toluene ug/m3 20.5 12 23.1
1,1,1-Trichloroethane ug/m3 2.7U 27U 27U
1,1,2-Trichloroethane ug/m3 2.7U 2.7U 2.7U
Trichloroethene ug/m3 2.7U 2.7U 2.7U
Vinyl Chloride ug/m3 1.3U 1.3 U 1.3 U
m and/or p-Xylene ug/m3 25.2 16.4 25.9
o-Xylene ug/m3 8.6 4.9 8.3

Page 10 of 10



	COVER LETTER

	VAPOR INTRUSION ASSESSMENT
	CONTENTS
	1.0 INTRODUCTION
	2.0 SITE DESCRIPTION
	3.0 INVESTIGATIVE EFFORTS
	4.0 ANALYTICAL DATA SUMMARY
	5.0 DEVIATIONS FROM THE QUALITY ASSURANCE PROJECT PLAN
	6.0 SUMMARY AND CONCLUSIONS
	7.0 REFERENCES

	APPENDIX A - 
FIGURES
	APPENDIX B - 
PHOTOGRAPHIC LOG
	APPENDIX C - 
FIELD LOGBOOK
	APPENDIX D - 
FIELD SHEETS AND CHAIN-OF-CUSTODY RECORDS
	APPENDIX E - ANALYTICAL RESULTS

	barcode: *40364627*
	barcodetext: 40364627


